The kinetics of oxidative polymerisation of 2-methoxyaniline was investigated, and the activation energies of stages of single-electron transfer and complex formation were determined. The parallel occurrence of oxidative degradation of poly-(2-methoxyaniline) under conditions of oxidative polymerisation of 2-methoxyaniline was established.
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Summary
The kinetics of oxidative polymerisation of 2-methoxyaniline was investigated, and the activation energies of stages of single-electron transfer and complex formation were determined. The parallel occurrence of oxidative degradation of poly-(2-methoxyaniline) under conditions of oxidative polymerisation of 2-methoxyaniline was established.
INTrODuCTION
A feature of the oxidative polymerisation of aromatic amines is the development of accompanying oxidation of the polymers formed [1] . Here, it is known that the introduction of electron donor substituents into monomeric aromatic amines promotes both an increase in the rate of oxidative polymerisation and an increase in the rate of oxidative degradation. The oxidative degradation of conjugated polyaromatic amines begins with the oxidation of some of the aminobenzene fragments of the chain to quinonediimine fragments, which leads to the additional formation of protons. There then follows the development of acid hydrolysis of imine bonds of the main chain, which entails a loss of molecular weight.
As shown in Mezhuev et al. [2] , poly-(2-methoxyaniline) undergoes oxidative degradation under relatively mild conditions, which is manifested by a reduction in its yield and in the relative viscosity of solutions in N-methylpyrrolidone. Therefore, the synthesis of poly-(2-methoxyaniline) is a suitable method for investigating the competition between processes of oxidative polymerisation of aromatic amines and oxidative degradation of polyaromatic amines.
EXPErImENTaL
In a 250 mL reactor, in 50 mL of a 0.2 M solution of hydrochloric acid is dissolved 1.23 g (0.01 mol) of 2-methoxyaniline, and the obtained mixture is blown with argon. Five such solutions are prepared. Five solutions of 2.85 g (0.0125 mol) of ammonium peroxydisulphate in 50 mL of bidistilled water are also prepared. The solutions are then heated for 30 min at temperatures of 20, 25, 30, 35, and 40°C after preliminary insertion of the electrode of a pH meter into a solution containing 2-methoxyaniline hydrochloride. After 30 min, establishment of the required temperature of solutions of the monomer and oxidant is ascertained by thermometer measurement. The solution of oxidant is then added to the solution of monomer in the reactor, and the values of the pH of the reaction medium is noted until a constant pH value is established [3] .
rESuLTS aND DISCuSSION
The combined occurrence of oxidation of poly-(2-methoxyaniline) and oxidative polymerisation of 2-methoxyaniline can be clearly followed on the kinetic curves obtained by the procedure described above at temperatures exceeding 303 K (Figure 1 ).
The occurrence of oxidative degradation of poly-(2-methoxyaniline) follows from the appearance of a second inflection of the kinetic curves at temperatures of 308 and 313 K. The inflection lying in the region of low conversions of the monomer (low concentrations of protons) is a consequence of the autocatalytic occurrence of oxidative polymerisation of 2-methoxyaniline. The inflection found at high monomer conversions (high proton concentrations) is probably a consequence of oxidation of the originally formed emeraldin form of poly-(2-methoxyaniline) to pernigraniline form (Scheme 1):
If the oxidation of the polymer chain, accompanied with proton formation, is developed to a significant degree, then the use of equation (1) to calculate the present 2-methoxyaniline concentrations from data on the present proton concentrations becomes impossible. This is due to the indeterminacy in the ratio of processes of oxidative polymerisation and oxidative degradation. Therefore, the kinetic curves obtained at temperatures of 308 and 313 K cannot be interpreted quantitatively: However, in the region of lower temperatures (below 303 K), where the oxidation rate of the emeraldin form of poly-(2-methoxyaniline) to pernigraniline form is low, equation (1) should roughly be satisfied.
Assuming the mechanism of oxidative polymerisation of 2-methoxyaniline to be similar to that described earlier by Mezhuev et al. [4] for the oxidative polymerisation of 2-methylaniline, it is possible to calculate the rate constants of stages of single-electron transfer and complex formation that enter the kinetic equation:
where k c2 is the second-order complexing rate constant, t is time, and a is the segment intercepted on the ordinate axis.
As shown by Mezhuev et al. [4] 
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Combined examination of equations (2) Table 1 .
When calculating the rate constants of single-electron transfer, the pK a values of the 2-methoxyphenylammonium cation at temperatures of 293, 298, and 303 K were assumed to be equal to 4.62, 4.50, and 4.45 respectively [5] . It must be pointed out that the activation energy of single-electron transfer from the 2-methoxyaniline molecule to the peroxydisulphate ion is similar to that determined by Mav and Zigon [6] .
Taking into account the obtained rate constants, using equation (2) it is possible to describe the experimental kinetic curves by theoretical dependences (Figure 3) .
Experimental dependences of proton concentration on time during the oxidative polymerisation of 2-methoxyaniline (Figure 1) indicate the high activation energy of the process of oxidation of the emeraldin form of poly-(2-methoxyaniline) to pernigraniline form. Thus, at a temperature of 298 K, the kinetic curve has only one inflection, whereas at 303 K two pronounced inflection points are observed. Such behaviour is consistent with the extremely low values of the activation energies of single-electron transfer and complex formation (Table 1) , which explains the significantly greater increase in the oxidation rate of the poly-(2-methoxyaniline) chain with increase in temperature by comparison with the rate of oxidative polymerisation of the corresponding monomer.
CONCLuSIONS
1. It has been established that, during the oxidative polymerisation of 2-methoxyaniline, the activation energies of stages of single-electron transfer and complex formation amount to 48 and 22 kJ/mol respectively.
2. It has been shown that the process of oxidative degradation of poly-(2-methoxyaniline) has a greater activation energy than the oxidative polymerisation of 2-methoxyaniline. 
